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Description 

BACKGROUND OF THE INVENTION 

5 FIELD OF THE INVENTION 

[0001] This invention relates to an improvement to fluid controllers used in, for example, semiconductor manufac- 
turing plants, nuclear power generation plants, pharmaceutical and food manufacturing facilities, and more specifically, 
to a fluid controller designed to eliminate almost all (100%) leakage of fluid caused by valve seats. 

10 

DESCRIPTION OF THE PRIOR ART 

[0002] Generally, in pipelines handling high-purity gas for semiconductor manufacturing plants, etc., fluid controllers 
employing direct touch type metal diaphragms are widely used to improve gas replaceability, or to prevent degradations 
is in gas purity. 

[0003] Fig. 3 shows one example, where a fluid controller comprises a body 20 in which are formed an inflow passage 
20a, an outflow passage 20b, a valve chamber 20c, and a valve seat 20d. A metal diaphragm 21 , disposed in the valve 
chamber 20c, is opposite the valve seat 20d and designed to maintain air-tightness of the valve chamber 20c and, at 
the same time, to be elastically deformed vertically to contact and move away from the valve seat 20d. A bonnet 22 is 
20 mounted on an outer periphery of the diaphragm 21 for holding the outer periphery against the body 20, with a cap 
screw 23 being screwed onto the body 20 for pressing, and thereby fixing, the bonnet 22 to the body 20. A stem 24 
elevatably penetrates through, and is supported by, the bonnet 22 for elastically deforming the diaphragm 21, and a 
handle 25 is attached to the stem for rotating and operating the stem 24 (see JP-B-4054104, which forms a basis for 
the preamble of claim 1 ). 

25 [0004] In this fluid controller, when the stem 24 is lowered, it presses the center of the diaphragm 21 downwards to 
come into contact with the valve seat 20d and close a clearance between the inflow passage 20a and the outflow 
passage 20b. When the stem 24 is raised, the diaphragm 21 is returned to its original shape by its elasticity and fluid 
pressure, and thereby opens the clearance between the inflow passage 20a and outflow passage 20b. 
[0005] Because this kind of fluid controller can reduce a space volume of the valve chamber 20c, it has excellent 

30 advantages in that gas replaceability can be improved and, at the same time, sliding portions of members in the valve 
chamber 20c are reduced so that generation of particles which form dust can be prevented. 

[0006] However, in order to improve airtightness between the diaphragm 21 and the valve seat 20d, the valve seat 
20d is generally formed of synthetic resin. Consequently, the fluid controller has the disadvantages that it is troublesome 
to affix the valve seat 20d to the body 20 and a fluid purity is likely to be degraded due to emission of gas from the 

35 synthetic resin; furthermore, corrosion resistance of such a valve seat 20d is poor. 

[0007] On the other hand, in order to avoid problems arising from the above-mentioned synthetic resin valve seats, 
so-called metal direct touch type diaphragm fluid controllers, in which the valve seat 20d is formed separately (or 
integrally with the body 20) of corrosion-resistant alloys (for example, stainless steel, etc.), have been developed and 
have been widely put to practical use. 

40 [0008] The above-mentioned metal direct-touch type fluid controllers exhibit high corrosion resistance of the valve 
seat 20d and generate comparatively small amounts of particles, and exhibit outstanding practical effects. 
[0009] However, there are many problems for solutions involving metal direct touch type fluid controllers using metal 
diaphragms as valve elements; above all, a particularly important problem is fluid leakage from the valve seat 20d. 
[0010] That is, for fluid controllers used in semiconductor manufacturing facilities, etc., fluid leakage when valves 

45 are totally closed is never allowed, and should any fluid leakage occur, the leaked fluid (gas) will mix with a high-purity 
semiconductor manufacturing gas, thereby increasing a defect rate of products and at the same time excessively 
degrading a quality of products (semiconductors). • _ _ ._ ... 

[0011] -Becauserfor a conventional valve sTaf20d made 6fSUS316 or SUS316L stainless steel, there are a signif- 
icant amount of impurities (nonmetallic inclusions) contained in raw materials, even if a machining precision is improved 

so for the valve seat 20d and a contact surface of the valve seat is smoothed to a high precision by electrolytic polishing 
or chemical polishing, it is impossible to eliminate 100% formations of pits caused by nonmetallic inclusions in the raw 
materials. 

[0012] As a result, even if the outer surface of the valve seat 20d on the diaphragm valve element side is perfectly 
smooth and completely free of defects, "flaws" caused by nonmetallic inclusions, which cannot be visually identified, 
55 are formed on the valve seat 20d surface during machining, resulting in leakage of fluid, 

[0013] Thus, the inventors of this invention carried out an investigation on fluid leakage caused by flaws in valve 
seat surfaces due to nonmetallic inclusions in raw materials. Results of these investigations showed that, in the case 
of a stainless steel (SUS316, SUS316L) valve seat 20d: (1) "flaws A" (Fig. 4) caused by nonmetallic inclusions in raw 
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materials are formed in comparatively large numbers in a direction of drawing material which forms the valve seat 20d, 
which "flaws A" were extremely difficult to identify when they were observed from directly above with a microscope 
(magnification: about 40X); and (2) these "flaws" were observed with clarity and became easier to identify by observing 
the valve seat contact surface 20d obliquely and changing a light incidence direction (see Fig. 4). 
5 [0014] The "flaws A" of the valve seat contact surface 20d are such that they can be completely eliminated by a 
rubbing operation in which #2000 sandpaper is allowed to lightly slide five to six times on the valve seat contact surface 
20d and this same sliding operation, using a new sandpaper, is repeated about 5 times. That is, it has been confirmed 
that He leakage can be nearly completely eliminated from the valve seat 20d by such rubbing operation using sand- 
paper. 

10 [0015] It is an. object of this invention to solve the problems described above in fluid controllers using conventional 
metal valve seats, that is, to solve the problems: (1 ) that fluid leakage is likely to occur due to "flaws A" formed on valve 
seat contact surfaces resulting from nonmetallic inclusions in material forming the valve seats; and (2) that because 
the "flaws A" are extremely difficult to discover, even if the "flaws A" themselves are shallow and small, it is comparatively 
troublesome to stop fluid leakage. 

75 [0016] It is, therefore, an object of the present invention to provide a flow controller which can 100% eliminate fluid 
leakage occurring due to non-metallic inclusions in the material. 

SUMMARY OF THE INVENTION 

20 [0017] This invention is, basically, to form a valve seat in a fluid controller with an alloy containing in weight ratio: 
12.90 - 15.00% Ni; 16.50 - 18.00% Cr; 2.00 - 3.00% Mo; 0.02% or less C; 0.30% or less Si; 0.40% or less Mn; 0.03% 
or less P; 0.003% or less S; 0.25% or less Cu; and 0.01% Al; there being an impurity of 0.05% or less. The fluid 
controller comprises: a body defining the valve seat located on a bottom surface of a recessed valve chamber in free 
communication with an inflow passage and an outflow passage; a valve element disposed in the valve chamber opposite 

25 the valve seat; a bonnet fixed to a surface of the body for closing a top opening of the valve chamber; and a stem 
elevatably inserted through and supported by the bonnet for raising and lowering the valve element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 [001 8] The invention is described and explained in more detail below using the embodiments shown in the drawings. 
The described and drawn features, in other embodiments of the invention, can be used individually or in preferred 
combinations. The foregoing and other objects, features and advantages of the invention will be apparent from the 
following more particular description of a preferred embodiment of the invention, as illustrated in the accompanying 
drawings in which reference characters refer to the same parts throughout the different views. The drawings are not 

35 necessarily to scale, emphasis instead being placed upon illustrating principles of the invention in a clear manner 

Fig. 1 is a longitudinal cross sectional view of one embodiment of this invention; 
„Fig. 2 is a longitudinal cross-sectiohal view of another embodiment of this invention; 
Fig. 3 is a longitudinal cross-sectional view of one example of a conventional fluid controller; and, 
40 Fig. 4 shows schematically an example of flaws arising from nonmetallic inclusions in material used to form a valve 

seat contact surface. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

45 [0019] This invention is, fundamentally, to form a valve seat with an alloy containing 12.90 - 15.00% Ni, 16.50 - 
18.00% Cr, 2.00 - 3.00% Mo, 0.02% or less C, 0.30% or less Si, 0.40% or less Mn, 0.03% or less P, 0.003% or less 
S, 0.25% or less Cu, and 0.01% Al in weight ratio, with an impurityof 0-05%pr Jess, in_ajNuid_cj^ 

body def in in iga valveseaTid "located on~a bottornsurface of a recessed valve chamber 1c in free communication with 

an inflow passage 1a and an outflow passage 1b; a valve element 2 disposed in the valve chamber 1c opposite the 

50 valve seat 1d; a bonnet 3 fixed to a surface of the body 1 for closing a top opening of the valve chamber 1c; and a 
stem 5 elevatably inserted through and supported bylhe bonnet for raising and lowering the valve element 2. 
[0020] Because nonmetallic inclusions are scarcely contained in a material of high-purity alloy which forms the valve 
seat 1d, no pits caused by nonmetallic inclusions are formed on the contact surface of the valve seat during machining 
of the valve seat; and as a result, fluid leakage arising from pits caused by nonmetallic inclusions is 100% eliminated. 

55 [0021] Since the material has an impurity of 0.05% or less (in terms of a impurity specified in JIS G 0555) in the fluid 
controller (having a passage of 1 - 5 mme in diameter for a fluid used for semiconductor manufacturing facilities, etc.), 
it has been confirmed that flaws attributable to nonmetallic inclusions are scarcely formed on the contact surface of 
the valve seat. 
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[0022] Referring now in more details to the drawings, one embodiment of this invention will be described in detail. 
Fig. 1 shows one example of an embodiment of this invention in which a fluid controller includes the body 1 having the 
valve seat 1d, a metal diaphragm forming the valve element 2, the bonnet 3, a bonnet nut 4, the stem 5, and a fluid 
pressure actuator 6; the fluid controller being a normally direct touch diaphragm type fluid controller. 

s [0023] The body 1 of the controller is of stainless steel (for example, SUS316L, etc.) with: the valve seat 1d being 
installed on a bottom surface of the recessed valve chamber 1c in free communication with the inflow passage 1a and 
the outflow passage 1 b; the metal element (a diaphragm) 2 being arranged in the valve chamber 1c opposite the valve 
seat 1d to hold airtightness of the valve chamber 1c and at the same time to be elastically deformed vertically to come 
into contact with, and move away from, the valve seat 1 d; the bonnet 3 (of stainless steel) being mounted on an outer 

10 periphery of the diaphragm 2 for holding the outer periphery of the diaphragm 2, via a gasket 7, against the body 1 ; 
the stainless steel bonnet nut 4 being screwed to the body 1 for pressing, and thereby fixing, the bonnet 3 to a body 

I surface; the stem 5 (of stainless steel) being arranged for elastically deforming the diaphragm 2 downwards, a syn- 
thetic resin (for example, polyimide, etc.) or synthetic rubber diaphragm pressor 8 fitted to the bottom end of the stem 
5; a coil spring 9 being arranged for thrusting the stem 5 upwards; and a fluid pressure actuator (a pneumatic actuator) 

is 6 having a cylinder construction for driving the stem 5 downwards with operating air. 

[0024] The valve seat 1d is formed of a high- purity alloy, as is described below, and is screwed to the body 1 . 
[0025] In addition, the pneumatic actuator 6 includes: a cylinder 10 fixed above the bonnet 3 in such a manner as 
to accommodate a top of the stem 5 protruding from the bonnet 3 and having an operating air feed port 10a, a piston 

II fixed to the top end of the stem 5 and moving in a vertical direction inside the cylinder 10, and an O-ring 12 fitted 
20 to an outer circumferential surface of the piston 11 and sliding vertically on an inner circumferential surface of the 

cylinder 10. 

[0026] In the fluid controller, when operating air is fed into the cylinder 10 via the operating air feed port 10a, the 
piston 11 and the stem 5 are lowered, thereby overcoming an elastic force of the coil spring 9 and a center of the 
diaphragm 2 is pressed downwardly by the stem 5. As a result, the diaphragm 2 comes into contact with the valve seat 

2S id to close communication between the inflow passage 1a and the outflow passage 1 b (closed valve condition). 

[0027] When this feed of operating air is stopped, and pressure inside the cylinder 10 is released, the piston 11 and 
the stem 5 rise due to the elastic force of the coil spring 9, and, with this movement, the diaphragm 2 returns to its 
original form due to its elastic force and fluid pressure inside the body 1. As a result, the diaphragm 2 moves away 
from the valve seat 1d and the inflow passage 1a and the outflow passage 1b are in free communication (open valve 

30 condition). 

[0028] In the Fig. 1 embodiment, the valve seat 1 d, formed separately of a high purity alloy, is designed to be screwed 
to the body 1 , but the whole body 1 may be formed of the high- purity alloy to form the valve seat 1 d integrally at the 
bottom surface of the valve chamber. 

[0029] In Fig. 1 , the metal diaphragm 2 is used as the valve element 2 and is designed to be pressed downwardly 
35 by the diaphragm presser 8 mounted on the bottom end of the stem 5, but the diaphragm 2 may be fixed to the bottom 
end of the stem 5 to come into contact with, or move away from, the valve seat 1d. 

[0030] The valve seat 1d is formed from a high-purity alloy having an impurity of 0.05% or less. The alloy contains 
12.90 - 15.00% Ni, 16.50 - 18.00% Cr, 2.00 - 3.00% Mo, 0.02% or less C, 0.30% or less Si, 0.40% or less Mn, 0.03% 
or less P, 0.003% or less S, 0.25% or less Cu, and 0.01% or less Al in weight ratio. 
40 [0031] The alloy has the N content restricted to 1 50 ppm or less, the 0 restricted to 20 ppm or less, and the H restricted 
to 5.0 ppm or less, respectively. 

[0032] In addition, the alloy is manufactured from steel ingot melted by the so-called vacuum double melting method, 
and after undergoing hot-working at a forging ratio equivalent to 3S or more in total, it undergoes (solid-) solution heat 
treatment (temperature 1010 - 1150°C and water cooled), and provides the mechanical properties shown in Table 1. 
45 [0033] The S is expressed as (W 0 x hoJ/ffyxW^), where W 0 x h 0 is the original cross sectional area perpendicular to 
a direction in which major streams (grains) are generated by forging, and h, x \N A is an initial cross sectional area. 



TABLE 1 " ~ 



50 



0.2% Proof stress 


Tensile strength 


Elongation 


Reduction 


Hardness 


(N/mm2) 


N/mm 2 ) 


(%) 


(%) 


(HB) 


1 75 or more 


480 or more 


40 or more 


60 or more 


187 or more 



[0034] Table 2 shows the results of corrosion resistance test of the alloy, together with corrosion resistance of S31 6L 
for comparison. 
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TABLE 2 







General corrosion 


Pitting 
resistance 


Intergranular corrosion resistance 


5 












Huey 65% boiling nitric acid 


10 


Steel grade 


1%HCIRoom 

temperature 

6Hr 


5%H 2 S0 4 
Room 

temperature 6 
Hr 


6%FeCI 2 
35°C 24Hr 


Strauss 
Copper 
sulphate- 
sulpuric acid 


As solution 
treated 


Sensitization 




SUS316L 
general item 


0.25 g/m 2 h 


0.07 g/m 2 h 


11.61 g/m 2 h 


0.21 g/m 2 h 


0.505 g/m 2 h 


0.939 g/m 2 h 


15 


Alloy used for 
this invention 


0.02 g/m 2 h 


0.02 g/m 2 h 


1.47 g/m 2 h 


0.15g/m 2 h 


0.171 g/m 2 h 


0.211 g/m 2 h 



[0035] Of the composition of the alloy, Ni, Cr, and Mo except iron group serve to have effects of improving corrosion 
resistance primarily in an oxidizing or reducing environment, and it would be difficult to achieve the corrosion resistance 
and high purity when the compositions deviate from the range of 12.90 - 15.00% Ni, 16.50 - 18.00% Cr, and 2.00 - 
20 3.00% Mo. 

[0036] In order to suppress separation of carbide due to thermal effects of welding, etc., C is restricted to 0.02% or 
less, respectively. 

[0037] In addition, Si is useful for improving the corrosion resistance or elasticity, but from a viewpoint of prevention 
of toughness degradation or reduction in nonmetallic inclusions, it is restricted to 0.30% or less. 
25 [0038] Similarly, Cu is restricted to 0.25% or less from a viewpoint of preventing a degradation of hot workability or 
reduction of nonmetallic inclusions, and Al is restricted to 0.01% or less to prevent deterioration of surface quality or 
reduce nonmetallic inclusions. 

[0039] In addition, Mn is restricted to 0.40% or less from a viewpoint of preventing lowered corrosion resistance near 
welds, or P and S are restricted to 0.03% or less and 0.003% or less, respectively, from a viewpoint of reducing so- 

30 called harmful substances to reduce nonmetallic inclusions. 

[0040] Concerning purity of the alloy, the alloy used in this invention has an impurity specified in JIS G 0555 restricted 
to 0.05% or less, and in order to achieve this purity, vacuum double melting treatment is carried out to reduce a content 
of impurity elements to a minimum as well as to obtain stable ingots, free from segregation. 
[0041] In JIS G 0555, an impurity d (%) of steel (alloy) is defined as d = (n/(p x f)) x 100%, where p is a number of 

35 total lattice points (400 points) on a glass plate in a visual field, f is a number of visual fields (60), and n is a number 
of lattice point centers occupied by nonmetallic inclusions in f pieces of visual fields (observed by microscope at a 
400X magnification). 

[0042] Consequently, if the impurity is 0.05%, magnification 400X, f=60, and p=400 points, n = d x p x f x (1/100) = 
0.05 x 400 x 60/100 = 12 pieces. 

40 [0043] That is, the number of lattice points occupied by inclusions (oxides viscous-deformed by working, granular 
oxides noncontinuously arranged in the working direction, oxides unorderly dispersed without viscous deformation) in 
the lattice points (400 points x 60 visual fields - 24,000 pes.) for 60 visual fields of the actual inspected surface (about 
0.2 mm 0 dia.), which are the visual fields of a 400X magnification microscope, is 12 points or less. 
[0044] In Fig. 2, numeral 2' denotes a valve element, 5' a stem, 6' a pneumatic actuator, 13 a bellows, and 14 a 

45 bellows support; with an airtight partition between the valve chamber 1 c' and the stem 5\ being held by the bellows 1 3. 
[0045] In this embodiment, the body 1 ', equipped with the valve seat 1d'; is formed using the high- purity alloy. It has 
b een confirmed Jhat as a rejultjeakage of_fluid_caused_by flaws. formedJn-the.-valve seat 1d'-due-to nonmetallic - 
inclusions in the material can be nearly completely eliminated. An inner wall surface of the fluid passage is extremely 
clean and is stable with no gas emission, etc., thereby achieving nearly complete prevention of fouling of the fluid. 

50 [0046] In this invention, because a valve seat installed at a bottom surface of a valve chamber of a fluid controller is 
formed with a high purity alloy of 0.05% or less impurity and having specific component contents, even when the contact 
surface of the valve seat is finished by polishing, pits due to nonmetallic inclusions in the material are not formed on 
the polished surface. As a result, fluid leakage due to pits can be nearly completely prevented. 
[0047] In a fluid controller in which a valve seat is formed integrally with a body of high- purity alloy, gas emissions, 

55 etc. from an outer surface of a fluid passage is nearly eliminated, and fluid fouling can be nearly completely prevented. 
[0048] As described above, this invention provides outstanding practical effects in a gas supply system for semicon- 
ductor manufacturing in which high-purity fluid is handled. 
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Claims 



1 . A fluid controller comprising: 

5 a body (1 ) having a valve seat (1 d) at a surface of a recessed valve chamber (1 c) which is in free communication 

with an inflow passage (1a) and an outflow passage (1b); 
a valve element (2) disposed in the valve chamber opposite the valve seat (1d); 
a bonnet (4) fixed to a body surface and designed to close the top opening ot the valve chamber; and, 
a stem (5) movably inserted through, and supported by, the bonnet (4) for moving the valve element (2) toward 

10 and away from the valve seat; characterised in that 

the valve seat (1d) is formed of an alloy, having an impurity of 0.05% or less, which alloy contains in weight 
ratio 12.90 - 15.00% Ni, 16.50 - 18.00% Cr, 2.00 - 3.00% Mo, 0.02% or less C, 0.30% or less Si, 0.40% or 
less Mn, 0.03% or less P, 0.003% or less S, 0.25% or less Cu, and 0.01% or less Al. 



15 2. A fluid controller according to claim 1 wherein the alloy is designed to contain 1 50 ppm or less N, 20 ppm or less 
O, and 5.0 ppm or less H. 

3. A fluid controller according to claim 1 wherein the valve element (2) is a metal diaphragm which is disposed in the 
valve chamber (1c) opposite the valve seat (1 d), and whose outer circumferential edge is held between the bonnet 
20 (4) and the body (1 ) to hermetically seal an opening of the valve chamber wherein the metal diaphragm elastically 

deforms to close on the valve seat. 



4. A fluid controller according to claim 1 wherein the valve seat (1 d) is formed integrally with the body. 

25 5. A fluid controller according to claim 1 wherein the alloy which forms the valve seat (1d) is solution -heat-treated 
after hot working, and further drawn. 
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Patentanspruche 

1 . DurchfluBregler mit einem Ventilkorper (1 ), der an der Wand einer von einer Aussparung gebildeten Ventilkammer 
(1 c) einen Ventilsitz (1 d) hat, wobei die Ventilkammer einen direkten AnschluB an einen ZufluBkanal (1 a) und einen 
AbfluBkanal(1b)hat, 



35 mit einem Ventilelement (2), das in der Ventilkammer (1c) dem Ventilsitz (1d) gegenuberliegend angeordnet 

ist, mit einem Deckel (4), der an der AuBenseite des Geratekorpers (1 ) angebracht ist und so gestaltet ist, 
daB er die obere Offnung der Ventilkammer verschlieBt und 

mit einem StoBel (5), der den Deckel (4) beweglich durchsetzt und von ihm gestutzt wird, urn das Ventilelement 
40 (2) zum Ventilsitz (1d) hin und von ihm weg zu bewegen, 



dadurch gekennzelchnet, daB der Ventilsitz (1d) aus einer Legierung gefertigt ist, die 0,05 % Oder weniger 
Verunreinigungen hat, wobeidie Legierung folgende Gewichtsanteile hat: 12,90 - 15,00 % Ni, 16,50 - 18,00 
% Cr, 2,00 - 3,00 % Mo, 0,02 % Oder weniger C, 0,30 % oder weniger Si, 0,40 % Oder weniger Mn, 0,03 % 
45 oder weniger P, 0,003 % oder weniger S, 0,25 % oder weniger Cu, und 0,01 % oder weniger Al. 

2. DurchfluBregler nach Anspruch 1 , dadurch gekennzeichnet, daB die Legjerung 1 50 ppm oder weniger N, 20 ppm_ 
oder weniger 0, und 5;0 ppm oder weniger : H~enthaltr ~ _ 



so 3. DurchfluBregler nach Anspruch 1, dadurch gekennzeichnet, daB das Ventilelement (2) eine Metallmembran ist, 
die in der Ventilkammer (1c) gegenuber dem Ventilsitz (1d) angeordnet ist und deren auBerer umlaufender Rand 
zwischen dem Deckel (4) und dem Geratekorper (1) so gehalten wird, daB eine Offnung der Ventilkammer (1c) 
hermetisch abgedichtet wird, wobei die Metallmembran sich elastisch deformiert, urn den Ventilsitz (1d) abzu- 
schlieBen. 

55 

4. DurchfluBregler nach Anspruch 1, dadurch gekennzeichnet, daB der Ventilsitz (1d) mit dem Geratekorper (1) 
einstuckig gebildet wird. 
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5. Durchflu3regler nach Anspruch 1 , dadurch gekennzelchnet, daB die Legierung, die den Ventilsitz (1 d) formt, nach 
dem Warmumformen losungsgegluht und weiter gezogen wird. 

Revendications 

1. Un regulateur de d6bit comprenant : 

un corps (1) ayant un siege de soupape (1d) a une surface d'une chambre de soupape 6videe (1c) qui est en 
communication libre avec un passage d'entrSe (1a) et un passage de sortie (1b) ; 
un 6l6ment de soupape (2) dispose dans la chambre de soupape a I'opposS du siege de soupape (1d) ; 
un capuchon (4) fix6 a la surface du corps et concu pour fermer I'ouverture superieure de la chambre de 
soupape ; et 

une tige (5) ins6ree de facon mobile au travers et supported par le capuchon (4) pour d6placer l'6l6ment de 
soupape (2) vers et a distance du siege de soupape, caracterise" en ce que : 

le siege de soupape (1 d) est forme d'un alliage ayant une impurete" de 0,05% ou moins, lequel alliage renferme 
en poids : 12,90 a 15,00% de Ni, 16,50 a 18,00% de Cr, 2,00 a 3,00% de Mo, 0,02% ou moins de C, 0,30% 
ou moins de Si, 0,40% ou moins de Mn, 0,03% ou moins de P, 0,003% ou moins de S, 0,25% ou moins de 
Cu et 0,01% ou moins de Al. 

2. Un regulateur de d6bit selon la .revendication 1, dans lequel I'alliage est concu pour renfermer 150 ppm ou moins 
de N, 20 ppm ou moins de O et 5,0 ppm ou moins de H. 

3. Un r6gulateur de dSbit selon la revendication 1 , dans lequel I'6l6ment de soupape (2) est un diaphragme metallique 
qui est dispose* dans la chambre de soupape (1c) a I'oppose du siege de soupape (1d) et dont le bord p6riph6rique 
ext6rieur est maintenu entre le capuchon (4) et le corps (1) pour 6tanch6ifier herm6tiquement une ouverture de 
la chambre de soupape ou le diaphragme m6tallique se d6forme elastiquement pour obturer le siege de soupape. 

4. Un r6gulateur de d6bit selon la revendication 1 , dans lequel le siege de soupape (1d) est forme* de facon solidaire 
avec le corps. 

5. Un regulateur de debit selon la revendication 1, dans lequel I'alliage qui forme le siege de soupape (1d) est une 
solution traitee a la chaleur apres travail a chaud et 6tirage ult6rieur. 
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FIG. 2 




FIG. 4 
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FIG . 3 
(PRIOR ART) 
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